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Abstract

Objectives: The purpose of this study is to explore the predictive effect of random blood glucose
level, D-dimer level and other common laboratory indexes on persistent organ failure in patients
with acute pancreatitis. Method: From January 1, 2013 to September 30, 2019, a total of 184 pa-
tients with acute pancreatitis who had onset time less than 24 hours and received systematic
treatment in our institution were included and analyzed retrospectively. According to the occur-
rence of persistent organ failure, these patients were divided into persistent organ failure group
and non-persistent organ failure group. Then, the common laboratory indexes and clinical data of
patients were analyzed, and the risk factors associated with persistent organ failure and its pre-
dictive value for persistent organ failure were evaluated. Result: Among 184 patients, 124 had no
persistent organ failure and 60 had organ failure. Univariate analysis showed that admission ran-
dom blood glucose, body mass index, plasma albumin, serum creatinine, urea nitrogen, serum cal-
cium, D-dimer, leukocyte count, triglyceride, prothrombin time were associated with persistent
organ failure. Multivariate analysis showed that admission random blood glucose, D-dimer, body
mass index and serum calcium were independent risk factors for persistent organ failure. Further
analysis showed that predictive models were established to evaluate the predictive value of the
above four variables for persistent organ failure in patients with acute pancreatitis, and the area
under the curve of subject working characteristic was used to predict the occurrence of persistent
organ failure. The areas under the curves of random blood glucose, D-dimer, body mass index, and
serum calcium were 0.780,0.771,0.670, and 0.249, respectively, and the optimal cutoff values for
predicted persistent organ failure were 12.35 mmol/L, 1283.3 ng/mL, 25.92 mmol/L, 2.39 mmol/L,
respectively. Conclusion: Admission random blood glucose, D-dimer, body mass index and serum
calcium have certain predictive value for patients with acute pancreatitis complicated with per-
sistent organ failure. The best predictive value of admission random blood glucose was 12.35
mmol/L, and the best predictive value of D-dimer was 1283.5 ng/ml. It has a certain clinical prac-
tical value for early identification of patients with potential poor prognosis. However, the me-
chanism between elevated blood glucose and D-dimer and organ failure in patients with acute
pancreatitis needs to be further explored.
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1. 51§

SUPEEEIR 4% (acute pancreatitis, AP)JE IR WL LA SUIRRE R IR0, A2 Eh 22 P [R] (B, 456 R YR
PRV WOREYE e IR S) 51 RS 1 RV 0 Rhi A7 S SR RE TS, 4k DR AR TR B £ T A0 AT AT i 3 S5UBRiR 2¢
SE. WL, PRBE. A5 SO0 I B 45 S 1E (systemic inflammatory response syndrome, SIRS) A% 2% & L fE 5
v (multiple organ failure, MOF)%5 /™ 5 J5 B [ 1] $2 e L™ H R B K Tl ] 4 NS AP (mild acute
pancreatitis, MAP). # & AP (moderately severe acute pancreatitis, MSAP). = & AP (severe acute pancreatitis,
SAP). Hr, MAP Jithfae. RA BN, WG RLE; T SAP 1454 5 JF AORERFSL 1% T 25 D it 2 v
(persistent organ failure, POF) /55 /i i34 € (pancreatic necrosis, PN), JpifsXIK:, #EREL, IRRIET:Hik
30% [2]. AP AF/NSET U], FHAIHAET POF, MW ZET PN R BYL[3] [4]. #h AP FHALLHEK)
B I R X POF A A AT . BEAE B 7T Hh 248 /] APACHE 11 $F73 . BISAP 377, Ranson $F7p45
X POF RAEFAT TN, MRVPor D0 H G A%, 0 FERTELA, HERPE R, I AR A 2 BIBRHI[1] [5].
LR E R RAT R i, ATEEE A, B S R SEIR SRR E Y AP Tk POF O TRIIFR #E A%
ISR AT . TSR I 2 I B AR A $E FR i LB (creatinine, Cr). JR 2% (urea nitrogen, BUN). IfiL
TERG . D- R AA L Bk i I A] (prothrombin time, PT). #84t IfiL 375 & e 17] (activated partial thromboplastin
time, APTT). 1.3 (1% A (albumin, ALB)%, Xt AP =& sk POF KL HAHERIEH6] [7] [8] [9].

HATHF FE N RIE BB T 50 R, BRAE TORE PR B &2 52 4 (0 S5t — I kbt &, #RoR
TS v A o SO v UK 5 4 B R I (10 JBR B SR AU A AR J R B =, W RE AN 20E S A B
WSS T T R ARG PR [10] o I v IR AR 44 5 B PR Wi 22 5 SO MBS > 6.9 mmol/L B
BUAI S > 11.1 mmol/L [10]. H FiAHF 58 A& SO & bl nf 45 A £ f S EORE B8 o 1 P AR B AR &,
Xof Tt ML AE R A8 2R 48 Uit 56 B B 4R s A T [11] [12] o 2200 SCBRARGE 3 9 N Bt i BEATL L T v
S TR SAP (1) 8 22 A [ K1 [13] [14] [15]0 X M bl T i £E T AP 538 K 4= POF Hhal Be Ay
—E IR A -

H AT 7N AP 23 SER K mAR T R [16] [17] [18]. MAETEMZ AP M 3 &iE, 2S5 AP
RAFABET () FZ R [19]. eI i) — Tt 7 R I, R AW S B AR T i [20]. AP BET: ) FL 3
EE R BRI T2 8 R R ML, IR REA T m BRI BT Red R AR TE A, 4k 34
ZAGR AN JFUA « FEREAEREFE A, Abdulla S5 782 A I L/ st/ B AT 7 WD 75 5 ) AL e AL ) i
KRR R 0 i R SR AR [21] o b Ah, FFER IS A T LR W B A 5 IR JR IR 197 [20] o I LS AFF 72 3% B
AT AP HITRG A BEEEW . D- R — P i 4 4L A B =4, 15 T B8 BB FR DK AR T2
JSAT A 2 12 W7 o i] DUACHE 25 50 BB RO B A [22]. REWTIURY], D- RGBS iE A
B — A —EMMERREY[23]. 1AL, D-ZRAKFAES PG N s, AFEOEEaN[24]. St
WK ZFEAE[25]F0 N 2 G e SR s BRIk AL [26]55 . IX R I D- SRR AT BRTEPEAY AP i LA R Ho 4 5 I e
RIFEEEH. B, D-RMAKT5 AP B3 K4 POF kA FR 2 — B0 5%,

R, AHE SR i A B BEAL MK AR H 2B I IS D- = JR AR 7K e H A WAL B 8 AR 7
AP HE - POF HIITINAER, v POF IR IAR L. F 3T THR LI RESE .
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AR S

2. MRS %
21 B&

BATEEIH2471 7 2013-01-01 & 2019-09-30 HAlH] HBL AP LALTEIR Z Hi2 i a1 /NT- 24 h B2 840 h
BRI R EZ ZREITHES . AP PISWbrE ORGSR IR I35 ek Bl AN/ SO 17 i DA &
AR FUEIE[2] . HEBRARUELD T 1) JERBIEIR RGBS 2) Bmtfili D) B AN A BRI R GA7E S
3) AAE iR A E: 4) B 1 A K 2 BUREIRN . SR 184 44 AP BE T ENANA T2

22. Bk

BENBLE 2 h WREABCBENLILEE, RIS FaA 2K H & H(ALB). WLEF(Cr). JRFEE(BUN). i
TEA5(Ca?h). D- T4k . 4R 1% (white blood cell, WBC). H i = F&(triglyceride, TG)-. #k L filf J5 i 8] (PT)
o LS BT B (APTT) ARG G IR H RGN EE . P 8 a7 LA (2013 4R [ 2tk iR &% 1276
far) HPHEE TS R NTR RIRIT T R27]. AN, ABFRWCE B EIRIRTR, AR R SRR ER
#t(body mass index, BMI). U4, [BUBVERE FURT AN NI B IR IR Bk, (LR gs RGN R AH
B R F MR E RS B B RSP id 8 .

FRELIE AR B DhRE v 1) A € o 41

PL (2013 “Frp [E SRR 2R 18 ) TRE R Marshall ¥Fr1EubsiE, 4rJv POF 4iA14E POF
M[27]. ZWitrdE: 28 B ThREE I RREE 48 h DL b SR EDIREEM AL 1) LIE RS, & CNRIEE TG
RIC(R4EE < 90 mmHg, 1 mmHg = 0.133 kPa)RFEf71E; 2) MR ARG, & NEAIRE(OL, o/
W NSRS, WRNEIR AR IR 43S, 21% S 4648 2 Limin 4 25%. 4 L/min 4 30%. 6~8 L/min 24 40%. 9~10
L/min 2}y 50%# ) < 300 8L F5 ZEHUMGES: 3) B, & MBS IMIE Cr> 170 pmol/L B 2 K 2tk
DIReAN 275 EAT MBGENT. AR, E— TR S8 iz B B AR T DhRe s, AN POF
M, RZNPAHFIIENIE POF 4.

3. Gritsr#n

KHI SPSS (SPSS, 23.0 fit, 3 [ A v B M 200 &) B AF AT G it 22 70 M. £ & IR A RS &
PAx+s Ko, HIEHBERAMIFEAR tIL: 22888 BIERI B 2 3eRoR, 088 2 8] 1) 20 1A) 22 =
MR RSB Fisher KBRS HEAT 7007 7E SRR M DA A2 W 38 A Fa 6 R R B 5 e N 22 R 3R
logistic [ 7347, LARfE AP &3 JF & POF WML GRIKI 2R . B fEH S a8 2 ROC i 4k 3
X POF R FI0H A/ B 25 1) 45 F b 1) 52 1K AR REAIE HE 22 (receiver operating characteristic curve, ROC), 1%
i 28 T [ (area under curve, AUC), H i KZ1EIREGEM wi2W AP If Kk POF il S8 (Cut-off 1&), it
HRURE R TERTE ST, P <0.05 (U B A Gt 25

4, ER

1R AW T ILgIN 184 15 AP 83, HZmiGdt eIl POF 60 f7I(POF 41), 7 32.6%, A
POF124 fi|(3E POF 2H), i 67.4%. JCrfBf /R WPl sevs 49 4, B F5008 2 4], SLRIGFRZEE 0 9, &
R AW S by 5 vy 7 451, WRIRCE IR S A A e 1 ], PRI e S B R e SRR s 141

T LR, EREES, PIH AP BE MR, 2 EAUIE . FE. APTT 2RI LS
2R (P > 0.05); POF 41 AP 38 ABiBEHLIMLME. BMI. ALB. Cr. BUN. Ca®. D-—%f{k. WBC.
TG. PT 275 9E POF L H A Giit24m X (P <0.05). H, AFBEHLILE. BMI. Cr. BUN. D-—
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Figure 1. Clinical outcomes of 184 patients
1. 184 B EHIGKEE
Table 1. Clinical and laboratory characteristics of 184 patients
5z 1. 184 BB EMIGK RS
rORAOTEO POECD usm -
5 1.032 0.201
F () 77 (62.1) 43 (71.7)
2 (n) 47 (37.9) 17 (28.3)
RS 0.067 0.796
Ta(n) 74 (59.7) 37 (61.7)
H(n) 50 (40.3) 23(38.3)
() 52.06 +17.45 49.07 + 18.26 1.073 0.285
BMI 25.29 +3.98 28.01 +4.20 4.276 <0.001
ALB (g/L) 38.97 + 6.62 35.29 +8.68 2.897 0.005
Cr (umol/L) 69.19 +19.34 117.22 + 120.67 3.064 0.003
BUN (mmol/L) 5.37 +4.58 7.91+6.89 2.593 0.011
Ca?* (mmol/L) 2.05+0.16 1.83+0.27 5.597 <0.001
D- % AA(ng/mL) 113152 + 1156.74 2919.74 + 2534.66 5.209 <0.001
WBC (x10%/L) 11.44 £ 451 12.92 + 4.45 2.100 0.037
TG (mmol/L) 5.43+7.83 11.00 +11.80 3.320 0.001
B BEHLITKE (mmol/L) 9.86 + 3.47 14.91 +6.55 5.598 <0.001
PT (s) 11.97 +2.34 14.44 £7.29 2.566 0.013
APTT (s) 32.98 £ 6.79 36.63 + 16.25 1.671 0.099
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AR S

%2 B, BEREEST RS E R AR EMNZ HE logistic FIHT. ZHESITER,
BMI. Ca. D-—RAEFMMBETIZ AP KA R E . BMIL D- SRR K EE - T #R TR
POF A& AE X I s Ca AZ B4 {E T P Tiun POF & AE XU 8 . o BMI 30 55 4t %4 L (odds
ratio, OR), A 1.220, 95%E {5 [X [} 1.076~1.384; APFiFfHLILAE K OR {EAUXT BMI, A 1.212, 95%
BEfEXIE A 1.069~1.375; D-ZE4AM#) OR {4 1.000, 95% % {5 [X A4 1.000~1.001; %45 OR fE N
0.010, 95% & 17X [A]24 0.001~0.166.

Table 2. Independent risk factors for POF in patients
F2 BELE POFRMNBRESE

E5f EPEES 3 OR (95% ClI) P{E
UNCEDINR 0.193 1.212 (1.069, 1.375) 0.003
BMI 0.199 1.220 (1.076, 1.384) 0.002
D-Z R4k 0.001 1.000 (1.000, 1.001) 0.043
Ca® -4.619 0.010 (0.001, 0.166) 0.001

e 3 8 2 fiiaw, ¥4 2 4 ANTEARHIEFE A e A POF A £ [ IR 2% 140328 41 A B 43 il 2 v T A5
RUORVEAG I AP i35 JF & POF ITIINAE R, ASZilss TEFRRAE 2k (ROC) N A (AUC) R B HUM/EH ,
AFEBEHLIRE . D-— %Ak, BMI Hi Ca®*f¥) AUC 435I~ 0.780. 0.771. 0.670. 0.249. 4 MENHAL G
PR 35 (AL 36 b S M HL T F o N B BE L IBE > D- 384K > BMI > Ca?*. ABBENLILEE . D- 3K 4k. BMI
I Ca®* (TR 521 38 By T A 558 3 ) A4 KT {1549 714 12.35 mml/L, 1283.5 ng/mL 25.92.,2.39 mmol/L.
% 3 Fion. ABEBEHLIEE. D-—R4E. BMI 1 Ca® [ T FraL M 2% 5 Th e 2838 1 UK EZ 23758 0.717.
0.700. 0.667. 0.033; H-Tiillf¥IHr 5+ 434 0.766. 0.734. 0.613. 0.

1.0
2
-BMI
T
0.8 w—1 2
—ﬂﬂ*}ﬂ
i 6
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047"
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Figure 2. ROC curve representing predictive power
2. RRTUMEE IR ROC HAZk
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Table 3. The comparison of The prediction effects of different models on POF
2 3. ELEAEIHRELNT POF BITUNIAE R

£ AUC (95% CI) P& Cut-off (& HURE (%) R 5B (%)
B BEAL RS 0.780 (0.707, 0.854) <0.001 12.35 (mmol/L) 0.717 0.766
D-— Rk 0.771 (0.698, 0.844) <0.001 1283.5 (ng/mL) 0.700 0.734
BMI 0.670 (0.591, 0.750) <0.001 25.92 0.667 0.613
Ca® 0.249 (0.166, 0.331) <0.001 2.39 (mmol/L) 0.033 0
5. Wig

BT, 2452 E-11 74, Ranson iF4> BISAP ¥4 MCTSI ¥4 # A A€ & AP =&
FEFEMISWIbRHE[27] o UTHEAER, B & FPHT BUH AT 25 2R I S0 B BOR IR, kb 22 1) s
PREEAR AT LAFS Bh G R = AR 6 AP 1 7 SR RO TS 17 DL EAT PPl . — 0l v, AP B —FTilE R 1)
H BRI . SR 3 I A B I RORE I R R O BORE SRR I, R TR R, O™ R
N BRAR BRI 2 — HUR IR IZER (28], AP fZ1E LI ARG A & — MU T g i, S EUE &gt
{10 25 SR PR O R H LK) POF RITRSE T Hh 00 P 772 6 i i B ] L 2 By UKk [29] . TR A AP YRYT 1 DASE
AT AN GERE K FELA TR P A7 S0P SCRRIR YT O s TR T AR 30 POF 1) 28 Y R R 4% 3 DA 1 Y897 AME 7R
2T YLD, D T4 TR TR B AR S TR . HUbRIE O B AT R 45 [30] [31]. POF
H AT iZ W bs i R 48 /N LB ISR Marshall P74 > 2 45, SR T 75 B0t 23 R AT B8 B ] g I 52 0
AL, BA—E MR G YE[2]. B SRR AP 5 2 1 T REBE AR EAT K B POF X Il IR
Rob BA T EZE IR E L.

BEAERF S, P22 S MRBTE ) KRG AP B8 RA BB TR mIET[5]). R, &%
W RG-SR AU, BOVE AR IT Bl PK R Hal M LOTHR . 72— TURTBE VERE 72 1) R 4t
B, PRGBS 48 /NEF Y POF FRITINI R 25, A 7™ 8 R FE D40 A0 UM i i 8 PR 32 7™ o 2 i g
B N TN (R 2R [32] o (HIXSEABORE A, TEiESr RIS . 55— T Ranson. Glasgow.
APACHE Il #1 BISAP ¥4 248 2[RI Sk Xt Sk EEAR, RIMAPE 48 /N1l AP i35 POF ) fd: 7 K88 2
Glasgow 4 [33]. W2 A RIEERIM 7L, BIEAITER. A ERIMAERE Ty, O T
POF. 4Pk, HIH LI = R4 2% B D Re s um B AU H s i . A4ifi/r -6 R /A&
it PR AR 28 I TOANE, (EE LA [34] . BEAE 4 E s AR I, A4ifiNR-6 HalEfE—L
[ 5 I R I8 FH [35] o« AF A IR MR 8 AT A 32 s 76 420 0 I35 Mg ol T A0 i 73 8 P 7K T R 53 B 5 9 F 7 R AR
FEAS IR L 451 [36]

EARWEFH, FRATRI T AP B35 WLV SEEe = fabr 5 POF KAERIR R TEARAAT R H
HoG B BRPEREFL . TEABEFL B R A, FRATRIABCBEILILNE . BMI . LA, JREE. D-—
BAR. AR B =g, iR Ay POF 41 3% 8k POF 4L E T, &M, 4%~ POF
HEFHEAE POF HEF K. E2FESM, OISR ER, ABEBEHLIEE. BMIE. MR,
D-JA & AP B35 IR POF [ fEf K %, 53k POF 4B AL, POF 4138 A B AR 2 (1) N B
BEALIMAE . D-—5RMAA BMI FE, M5k A B3 PR, RN EIRFEFRXT T POF KAt B A — & 1 il
MANE

BMI 7EAH 5T B A A& POF RAEMMSI RGN, IF R B FNE. 7E Smeets ZE6f
FORIL, JERES AP B R A 88 B 0l M1 2 28 B S0 MO AR OG[37]. BMI AR IE i Fs FH i) b A i A5 150
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AR S

M FERR, RN T3 W INE — € M RIEM . J81M Smeets S50t 7Tk — D4R 7s AR 2 18 i 520
M5 H A =Bk PR — 25 SRR B T, T O H I = e e A o B I 8 AR R 2 3¢ R 4T
FMEIE LIRS, SEEGWHIERNAZ TR . FE, Nawaz ST, BRI
H =Bk s S AP B POF HRASISIARDC, T BLAXFROCHGR L5 1 [38] . ARTIAEFRAT T B 7
H,  IfLE H I = BRE POF 483 Ak POF 43 b i B 1 BH 6 () 22 57:(11.00 + 11.80 mmol/L vs. 5.43 +
7.83 mmol/L), SR HAEAMT 7T FF AR BAESNMSL SRR 2, ABATEIR R B — @ s HAME . At
FOH IMLTEES & 7t T POF AT SRR 2, X 5 0B Peng SR 7 BT 3k A3 45 RAHA[9]. (H LGS
BT AEAHE T AT POF TR E 22, FEAE I PRI B FH O 1 75 3 — 00 9 o i ARt 90 o 57 — TUfk Sr.
FER R A2 IS 5 T BEEA e, MEEERER A, SRR s TR, S EURIRRH
HHAIRIE, bR SIRS, Kb MR A0 M 55 B R e AL, SFEUSMEAE— PR, 0T Re Ao
PEIR, FEESE THRERENT[39] . 5 25 T & 1 P B Dl pA &/ Bt v 200 m 404605 25 1 8 28 R BEL 1 - g J ity A A
ZIAL[40], FEGER N SRR K 1 AT [41] . L BT B 115 S 8D il AT 9 1E R 4 e SR A
[42]. TE/NRAAI, FEHDHIES B PR UM IBIE S, KA AP X FEAK[43]. LA BB FOR 45 55 520
SV A I R AR R R AL SRt T BRI IEA . SRTAEA L A T, BMI AL 85 1 A dd 57 fes s IR
RN TIIRBE AT, DR AR I R L A A7 1E — 22 B

D- RARLEART RN B ARG H) POF TIARE . D- SRR IKF 2 it LA 4115 B0 B AR 54,
AP PP AR TR, AR I PR U S R0 22 4 HERR T S i K I A A% 2 S35 [44] . 4L, D- AR T
HopE, e Sia, AR EER T ZMNH. D-ZRIREART R A A R,
X S EEAE RO A4 BARRT . FEERAEMIMEFE AR, Maeda 252 A Ak I 2R 4 1) 25 LR B IR 0 0 S B Je 4 B
FHRRE A KA IR R B TIAROG[18] . Wan 552225 (1 [R5t 7 T 3R D- Z SRA/K-P G 1 AP JE 5 IR
JRIAFERIZR B R R AR T IEH 1) D- Rk, HEARGHIBNNE, s AP I EREE
AT 2 UIAE K [45] . HiXSeJanif 45 SRARML, BATHISE IR D-RAR/K PRI gE & TR AP ™ HE 7%
JE TR AE A= Wb 4 D- — SR AA K T F5000 AP 7™ B2 52 1) ] BB 4w F DA T B0 AL A RE o 75 AP T
R R T ) S 5 W 2 3 BUBRIR SORE AN 477, b I S A AR T i, 2P s i 4 [46]. AP BT HIILHIAS
ST, R4 B JO0E R N SR A IEA 2 38 B DI RERRAS 25 & 1F 5| 2 I - A8 T2 R R IR /5 MODS 4 ML ifiL
I 51 RS B SR T R AU RS . A 5 SORE & VTE KA H WK R 2R [22]. R, J0E I N A1 I
L TAAFAE ER R ALK, B I 2R 4 R 3R LA DA 5 505 8 % 4 5 AR ) 3 JR i 8 3 A RE R R LRI [18] o
B T TR AR B ) AR TR, JR IR 9 34 T SRR Ok AR TR SR P R K I AR T i [47]. D- Ak 2 —
Tl AL ) TS T i A » 363 M 3000 i U R R iR 1 AR T F, PT REAE AP P B FE R PP Al b R H5 AR .
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